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DemandResponsein Pakistan:A Modification
of theLinearExpenditureSystemfor 1976
EHTISHAM AHMAD, STEPHEN LuDLOW and NICHOLAS STERN*
Whiledemandestimatesareusedinpolicymakinginanumberof areas,there
hasnotbeenasubstantialliteratureondemandpatternsandresponsesinPakistan.We
presentestimatesforthirteenclassesofgoods,basedonacompletedemandsystem,a
modificationoftheUnearExpenditureSystem,usingmaximumlikelihoodtechniques
andobservationsat thehouseholdlevelforPakistanandurbanandruralareasfor
1976.
1. INTRODUCTION
In thispaper,wepresent,estimatesof acompletedemandsystemforPakistan
basedon cross-sectionhousehold-leveldatafromthe1976Micro-NutrientSurvey
(MNS)conductedundertheaegisof thePlanningCommission.Thesedatadonot
includeinformationonpricevariationfor allcommodities,andwethereforeimpose
a functionalformwhichallowsusto identifythecompletedemandsystemwithout
suchinformation.Theresultingpriceelasticitiesare,of course,verystronglyin-
fluencedby thefunctionalformchosenand,asDeaton(1987)putsit, areessentially
derivedby "assumption".In Section2 wedescribethemethodused,whichis an
adaptationof the Extendedlinear ExpenditureSystem(ELES) as describedin
\Lluch,PowellandWilliams(1977). OurmethoddiffersfromthestandardELES
tormulationin thatwedonotusetheincomeinformationfromtheMNS,whichwe
believetobeparticularlyunreliable[seeAhmad,LeungandStern(1984)J.Wedis-
cussthedatafurtherin Section3, alongwiththeestimatedparametersandelastici-
ties.Section4concludes.
*TheAuthoris Director,DevelopmentEconomicsResearchProgrammeat theLondon
Schoolof Economics(LSE),currentlyonleaveattheWorldBank,StephenLudlowis Research
Officerat theLSE, andNicholasSternis Professorof Economicsat theLSE andChairman,
Suntory-ToyotaInternationalCentreforEconomicsandRelatedDisciplines.Theyaregratefulfor
grantsfromtheUK EconomicandResearchCouncilandtheWorldBank(RPO673-13).This
paperdrawsonAhmad,LeungandStern(1984)andtheacknowledgementsin thatpaperapply
hereaswell.
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2. THE LINEAR EXPENDITURESYSTEMANDMODIFICATIONS
n
X.='Y.+b.(M- L 'Y'),
1 1 1 j=l I
i =1,. .., n (1)
Wedonot,however,haveconfidence[seeAhmad,LeungandStern(1984)]
in theincomevariablein theMNS- thisisnototiouslyhardtomeasureinhousehold
surveysin developingcountries- andwedonotthereforefollowtheELESproce-
dure. Insteadweintroducetheinformationonthenumberof membersorhouse-
holdsizein theMNStoprovide xtraparameterstimates.pecificallywesuppose
thatthe"minimumconsumptionrequirments"dependonhouseholdsizen. Thisis
expressedas:
Considerthefollowingstandardspecificationof theLinearExpenditureSys-
tem(LES):
where
n
~ bi =1.
1=1
(1a) 'Y/' =nd.+[,.1 1 (i =1,2,. . .,n) (3)
whereXi is expenditureon theith good,andM is totalmoneyexpenditure,with
L.X,.=M (fori = 1,. . ., n). The'Y.,whenpositive,couldbetakentorepresenttheI 1
valueof the "minimumconsumptionrequirements"of the ith commodity,and
(M - L.'Y.)representshe"supernumeraryconsumption".Notethatnegative'Y.I I 1
arepossibleanddo not yield a simpleintuitiveexplanation,beyondsuggestingthat
such commoditiesare unlikely to represent"essentialconsumption". However
L.'Y' representsthetotalsubsistenceonsumptionrequirement.Theb.'sareoftenI I 1
referredtoasthemarginalbudgetshare.
As it standsthestructureof thedemandsystemEquation(1)is underidenti-
fied. Wemayseethisby posingthequestionof identificationof asimultaneous
system,asthederivationof thestructurefromthereducedform;
wheredi andIi areparameterselating"minimumconsumptionrequirements"to
householdsize. For theconsumptionof commoditiesindependentof household
size,di=0,andIi =0 fortheconsumptionofcommoditiesproportionaltohousehold
size.If wenowexaminethereducedform:
Xi =ai + biM +g,.fl (4)
Xi =ai +biM (i =1,2 . . .,n) (2)
wecanseethatwehave3n- 3 independentparametersamongsttheai' bi andgi
(notethatadding-upwill implyL,.fli=Ligi =0,andLibi=1,fori =1,2,. . .,n).
Fromthesewewantto calculatethe(3n- 1)parameters(thebi'di'fj) in thestruc-
tureformedby Equations(1)and(3). Thuswearenow2 identifyingrestrictions
short.However,wecanachieveidentificationbyimposingrestrictionsonthepara-
metersof Equation(3). Specificallywethinkofsomeof the'Yiasbeingproportional
to householdsizesothatIi is zero,othersasbeingindependentofhouseholdsizeso
thatdi is zero. Thinkingof ahouseholdasasmallcommunity,Ii zeromeansi is
analagousto aprivategoodforeachmember(wemustalleat),anddiequaltozero
meansi isanalagoustoapublicgood(anindividual'suseof thebroomorrefrigerator
doesnotdiminishitsavailabilitytoothermembersof thehousehold).
Thelistof 13commoditieswhichweuseforestimationiscontainedinTable1
andwesupposethattheminimumrequirementsfor all commoditiesexcept(10)
'housing',and(13)'othernon-food'areproportionaltohouseholdsizeifi=0fori =I-
10, 13),andminimumrequirementsfor goods(10)and(13)areindependentof
householdsize(di=0 for i =10,13).Thusweestimatethesystem(5)where€iisa
randomterm.
X7 =nh'di +bi (Mh - Ljnh 'dj - 'Y1O- 'Y13)+€i'
i,j= 1,..,9,11,12
ThereducedformEquation(2),ignoringtherandomterm,wouldprovideuswith
(2n-2) independentparametersamongsttheaiandbisincetheadding-upconstraint
LX. =M (i =1,. ...,n),whichholdsforeachhousehold,willimply1 1
n
.L ai=0,1=1
and
n
L b.=1
i=l 1
(2a)
ThusthestandardprocedureinestimatingasystemsuchasEquation(2)issimplyto
droponeequation.Fromthissetof (2n- 2)parametersin thereducedformwe
wishto construct(2n- 1)parametersin thestructure- therearen of the'Y.and1
(n -1) independentbi . Thebi areidentifiedbut the'Yi arenot. Essentiallywe
requireoneadditionalrestrictiontoidentify.
Thestandardwayofachievingidentificationi thiscontextistosetoneof the
'Yito bezero. In particularin theELES (wheretheextensionistheinclusionofan
equationfor savingsothatM istotalincomeratherthantotalexpenditure)it isthe
'Yifor savingwhichis setatzeroalthoughtheroleof thisassumptionis notalways
explicit[seee.g.All (1985)].
for
for
with
X7 ='Yi+bi (Mh - Ljnh'dj - 'Y1O- 'Y13) +€i'
i= 10,13;j= 1,...,9,11,12
n
~ bi=1.1=1 (5)
------
\?
~
;:
~
:;.:,
<II
~
0
;:..<II
S.
~
~
~..;:
(Standarderrorsin parentheses)
Notes: (i) Theb(i) arethemarginalbudgetshares.
(ii) The entriesin thecolumnsheadeddj and'Yjaredj for i "* 10,13and'Yj(equalto fi) for i =10,13- seetext,
particularlyEquation(3) andthesubsequentdiscussion.Theunitsfordj arerupeesperheadandfor 'Yjarerupees
permonth.
(ill) "Otherfood"consistsof MaizeandOtherCereals,Sweets,Beverages,Gurandotherfood.
N
\0
)
Table1 N\0
ParameterEstimatesfor Modified LES
0\
UrbanandRural Zero Urban Rural
975Cases Observations 459Cases 516Cases
b(i) d.and1' b(i) di and1i b(i) di and1iI I
1. Wheat 0.027 10.873 16 0.025 8.159 0.054 10.888
(0.003) (0.349) (0.003) (0.373) (0.006) (0.685)
2. Rice 0.031 2.092 125 0.026 2.050 0.050 0.4135 :t..
(0.002) (0.301) (0.003) (0.398) (0.005) (0.562)
3. Pulses 0.007 1.739 26 0.006 1.772 0.012 1.235 t--
(0.001) (0.101) (0.001) (0.141) (0.002) (0.185)
t::
4. MeatandEggs 0.121 -1.142 83 0.132 -1.3 26 0.080 -1.092
:E
..
(0.003) (0.616) (0.004) (1.059) (0.006) (0.719)
;:
...
5. Milk 0.127 6.297 69 0.108 4.666 0.197 1.229 ;:
(0.006) (0.957) (0.007) (1.221) (0.012) (1.863)
6. Vegetables,FruitsandSpices 0.118 1.176 2 0.120 2.270 0.101 -1 .014
(0.003) (0.616) (0.004) (1.024) (0.005) (0.762)
7. EdibleOils 0.076 3.378 33 0.074 2.736 0.083 1.964
(0003) (0.514) (0.004) (0.081) (0.006) (0.794)
8. Sugar 0.025 2.517 85 0.020 3.815 0.032 0.589
(0.001) (0.184) (0.002) (0.251) (0.002) (0.310)
Continued-
Table1- (Continued)
9. Tea 0.013 0.977 24 0.014 0.822 0.009 1.031
(0.001) (0.095) '(0.001) (0.150) (0.001) (0.143)
10. Housing 0.067 3.361 105 0.077 11.095 0.028 -0.676
(0.004) (3.169) (0.005) (5.581) (0.005) (3.240)
11. Clothing 0.114 4.788 5 0.112 4.244 0.120 2.469
(0.004) (0.663) (0.005) (1.032) (0.007) (0.988)
12. OtherFood 0.33 2.359 144 0.033 0.735 0.047 2.125
(0.003) (0.324) (0.003) (0.496) (0.004) (0.493)
13. OtherNon-food 0.241 -16.466 21 0.254 -16.448 0.187 -27.118
(0.006) (7.236) (0.008) (12.665) (0.008) (7.007)
2*Log-Likelihood -8723.4 -4202.9 -3149.6
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Havingimposedn restrictionsonthedi andIi wehaven - 2over-identifying
restrictions.Accordinglythereare(n - 2) restrictionson thereducedform.
Thestructure(5)wasestimateddirectlyusingDeaton'sNLFIML programme
for a maximumlikelihoodestimationof a completedemandsystem[seeDeaton
(1981)]. Theresidualsareassumedto bedrawnfromamultinormaldistribution
withmeanvector0andvarianceV. Thecontemporaneousvariancesandcovariances
makeup theconstantmatrixV. Wehavenotgivenanyspecialtreatmenttozero
purchasesandhavesimplyincludedallobservationsfor therelevantsample.Zero
purchasesaregenerallybelow15percentof thesampleof 975cases,andareaslow
as2 householdsfor thecommodity(6) 'vegetables,fruitandspices'(seeTable1).
Theestimatesarepresentedin thenextsection.
This"modified"LES maybeimproveduponin anumberof ways.For in-
stance,onecanbringinotherhouseholdcharacteristicssuchasthenumberofadults
or children(Barten1964).Thenthe"minimumrequirements"ontobaccorother
adultgoodscouldbemadeto dependonthenumberof adults,whilsthoseonedu-
cationor other"children'sgoodswouldbedependentonthenumberof children.
Similarly,onemightdistinguishbetweenpredominantlymaleor femalecommodi-
ties. Unfortunatelythe1976MNSdoesnotallowfurtherefinementsinthemanner
described.
Thestandardmethodof identifyinga modifiedLES in theabsenceof price
information[seeEquations(2) and(3) above,andalsoAhmad,LeungandStern
(1984)for experimentswith a 17-commodityclassificationfor Pakistan]would
require,for instance,thattheminimumconsumptionrequirementsfor aparticular
commoditygroupbespecifiedex-ante.Theintroduceanelementof sensitivitywe
havereestimatedthemodifiedLES withtheidentifyingassumptionthatthemini-
mumrequirementfor thecommoditygroup'othernon-food'iszero(seeAppendix
Table1). Wedo not reportthefull setof resultshereandcommentonlyonthe
differencesthatariseinidentifyingtheLES differentlyinthesectionsbelow.
3. DATAANDESTIMATES
The13commoditygroupsderivedfromthe1976PakistanMNSdatatapesare:
(1) 'wheat';(2) 'rice';(3) 'pulses';(4) 'meat,fishandeggs';(5)'milkandproducts';
(6)'vegetables,fruitandspices';(7) 'edibleoils', (8) 'sugar',(9)'tea';(10)'housing'
(includingdurableslike furnishingandutensils;andfuelandlight,suchasgas,
electricityandwater);(11)'clothing'(includingshoes,laundryandrepairs);(12)
'otherfood'(includingmaizeandothercereals,sweets,gur,andotherfood);and
(13)'othernon-food'(includingcosmetics,tobacco,education,recreation,personal
hygieneandsoon).Thisclassificationis determinedby theMNSdataset.It is not
possibleto disentangle,say'fuelandlight'from(10)!housing',or 'tobacco'from
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(13)'othernon-food',althoughthedemandresponsewithrespecttosuchcommodi-
tiesmayhaveconsiderableimportancein estimatesof taxrevenuesor for other
purposes.A finercommodityclassificationis possible,however,with the 1979
HouseholdIncomeandExpenditureSurvey,andthiswill bethesubjectof further
work.
Wepresentestimatesfor parametersbasedonthefull975-householdsample,
alongwithestimatesforurbanhouseholdsandruralhouseholdsseparatelyin Table
1. It is immediatelyapparentfromthemarginalbudgetshares,bi' thatthereare
significantdifferencesbetweentheurbanandruraldemandpatterns.For instance,
themarginalbudgetsharesfor food-grains[commodities(1)-(3)] in ruralareasare
considerablyhigherthanforurbanhouseholds.Correspondingly,urbanhouseholds
havehighermarginalbudgetsharesin thecaseof (4)'meat,fishandeggs';(6)'vege-
tables,fruitsandspices';(10)'housing';and(13)'othernon-food'.Therearethus
limitationsthatneedtobekeptinmindin usingtheaggregateparametersbasedon
thefullsample,giventhedifferencesinthepatternsof demand.Withinagivensector
theremaybefurtherdifferencesonthebasisof incomegroups[seeRadhakrishna
andMurty(1980)]andthesewill beexaminedfurtherwiththe1979Household
fucomeandExpenditureSurvey(HIES)forPakistanwhichhasamuchlargersample
andfinercommodityclassificationthantheMNS. Thedifferencesin demandpat-
ternsacrossruralandurbanareasmay,in part,reflectsuchincomedifferences.
Howeverthesemayalsobe dueto differentastepatterns,regionaldifferences,
availability0' items(suchasgur)andsoon.An investigationf thiswouldrequire
piece-wiselinearestimatesfor differentincomegroupswithinruralandurbanareas
separatelyandwill beattemptedwiththelargersample-sizeof theHIES datafor
lateryears.
Theuncompensatedown-priceelasticity1/iiis givenby:
'Y'
1/'i =(I-b.) --.L - 1I 'X. I
where0 < 'Yi< Xi andtheelasticityisnegativewithanabsolutevaluebetweenbi
and1.Theuncompensatedcross-priceelasticity1/ijisgivenby
(6)
b.'Y'
1/..=- :J.:.L
I} X.I
whereXi is theexpenditureontheithgood.When'Yi>0 then1/ij<0,i.e.allgoods
aregrosscomplements.Wepresentheuncompensatedown-price lasticitiesfor
thefull, urbanandruralsamplesevaluatedat samplemeansin Tables2 - 4.The
own-pricelasticitiesareallnegative.Theyarealsopredominantlylessthanunityin
absolutevalue,withtheexceptionof (4) 'meat,fishandeggs',and(I3)'othernon-
food',andthesecorrespondtothenegativevaluesof the'Y/sasseenin Table1.Note
(7)
" "'". """"'"",'"'''~H'_''U__- " .. 111'--'" I -
w0....
Table2
w
0
0
UncompensatedPriceElasticities(fullsample)
Vegetables,
Wheat Rice Pulses Meatand Milk Fruitsand Edible Sugar Tea Housing Clothing Other Other
Eggs Spices Oils Food Non-food
Co!.
Row "" (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (II) (12) (13)
1. Wheat -0.23625 -0.00401 -0.00333 0.00219 -0.01207 -0.00225 -0.00648 -0.00483 -0.00187 -0.00106 -0.00918 -0.00452 0.00517
2. Rice -0.06767 -0.59965 -0.01082 0.00710 -0.03919 -0.00732 -0.02103 -0.01567 -0.00608 -0.00343 -0.02980 -0.01468 0.01680
3. Pulses -0.03184 -0.00613 -0.29930 0.00334 -0.01844 -0.00344 -0.00989 -0.00737 -0.00286 -0.00161 -0.01402 -0.00691 0.00790
4. MeatandEggs -0.15046 -0.02895 -0.02406 -1.11524 -0.08714 -0.01627 -0.04675 -0.03483 -0.01352 -0.00762 -0.06625 -0.03264 0.03735 ;:,.
5. Milk -0.07817 -0.01564 -0.01250 0.00821 -0.69016 -0.00845 -0.02429 -0.01810 -0.00703 -0.00396 -0.03442 -0.01696 0.0i940
::>-
6. Vegetables,Fruits t--
andSpices -0.11387 -0.02191 -0.01821 0.01196 -0.06595 -0.90836 -0.03538 -0.02636 -0.01024 -0.00577 -0.05014 -0.02470 0.02826
s::
0-
7. EdibleOils -0.08126 -0.01564 -0.01299 0.00853 -0.04706 -0.00879 -0.69304 -0.01881 -0.00730 -0.00412 -0.03578 -0.01763 0.02017 I:>
8. Sugar -0.05852 --;0.01126-0.00936 0.00614 -0.03389 -0.00633 -0.01818 -0.47563 -0.00526 -0.00297 -0.02577 -0.01269 0.01452
9. Tea -0.06460 -0.01243 -0.01033 0.00678 -0.03741 -0.00698 -0.02007 -0.01496 -0.54747 -0.00327 -0.02845 -0.01402 0.01604
;:s
10. Housing -0.11673 -0.02246 -0.01866 0.01226 -0.06760 -0.01262 -0.03627 -0.02702 -0.01049 -0.91736 -0.05140 -0.02532 0.02897
II. Clothing -0.08504 -0.01636 -0.01360 0.00893 -0.04925 -0.00919 -0.02642 -0.01969 -0.00764 -0.00431 -0.70787 -0.01845 0.02111
12. OtherFood -0.06593 -0.01269 -0.01054 0.00692 -0.03818 -0.00713 -0.02049 -0.01526 -0.00593 -0.00334 -0.02903 -0.58053 0.01637
13. OtherNon-food -0.14752 -0.02838 -0.02359 0.01549 -0.08543 -0.01595 -0.04584 -0.03415 -0.01326 -0.00747 -0.06496 -0.03200 -1.11532
Table3
UncompensatedPriceElosticities(urbansample)
Vegetables,
Wheat Rice Pulses Meatand Milk Fruitsand Edible Sugar Tea Housing Clothing Other Other
Eggs Spices Oils Food Non.foodCo!.
Row (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13)
I. Wheat -0.27716 -0.00458 -0.00396 0.00296 -0.01042 -0.00507 -0.00611 -0.00852 -0.00184 -0.00393 -0.00948 -0.00164 0.00582
2. Rice -0.04284 -0.59681 -0.00931 0.00696 -0.02450 -0.01192 -0.01437 -0.02003 -0.00432 -0.00923 -0.02228 -00.386 0.01369
3. Pulses -0.01898 -0.00477 -0.27545 0.00308 -0.Q1085 -0.00528 -0.00636 -0.00887 -0.00191 -0.00409 -0.00987 -0.00171 0.00606
4. MeatandEggs -0.09028 -0.02268 -0.01%1 -1.09662 -0.05163 -0.02512 -0.Q3027 -0.04222 -0.00909 -0.01946. -0.04696 -0.00813 0.02885 It';:
5. Milk -0.05598 -0.01407 -0.01216 0.00909 -0.73530 -0.01558 -0.01877 -0.02618 -0.00564 -0.01207 -0.02912 -0.00504 0.01789
I:>
;:s
6. Vegetables,Fruits ::tJ
<b
andSpices -0.06691 -0.01681 -0.01453 0.01087 -0.03827 -0.86305 -0,02244 -0.03129 -0.00674 -0.01442 -0.03480 -0.00603 0.02138 {j
0
7. EdibleOils -0.05992 -0.01505 -0.01302 0.00973 -0.03427 -0.01667 -0.75039 -0.02802 -0.00604 -0.01291 -0.03116 -0.00540 0.01914
;:s
8. Sugar -0.02702 -0.00679 -0.00587 0.00439 -0.01545 -0.00752 -0.00906 -0.37790 -0.00272 -0.00582 -0.01405 -0.00243 0.00863 S.
9. Tea -0.04902 -0.01232 -0.01065 0.00796 -0.02803 -0.01364 -0.01644 -0.02292 -0.65118 -0.01056 -0.02549 -0.00442 0.01566 ;0;-1:;'
10. Housing -0.06233 -0.01566 -0.01354 0.Q1013-0.03565 -0.01734 -0.02090 -0.02915 -0.00628 -0.84008 -0.03242 -0.00561 0.01992 ;:s
II. Clothing -0.05744 -0.01443 -0.01248 0.00933 -0.03285 -0.01598 -0.01926 -0.02686 -0.00579 -0.01238 -0.76368 -0.00517 0.01835
12. OtherFood -0.06164 -0.01549 -0.01339 0.01001 -0.03525 -0.01715 -0.02067 -0.02882 -0.00621 -0.01329 -0.03206 -0.83504 0.01%9
13. OtherNon-food -0.08729 -0.02193 -0.01896 0.01418 -0.04992 -0.02428 -0.02927 -0.04082 -0.00879 -0.01881 -0.04540 -0.00786 -1.08201
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thatthenegative"I/s aregenerallyinsignificantlydifferentfromzero.Thecross-
priceeffectsfor mostcommoditiesarenegative,againtheexceptionbeingthose
casesfor whichthe "I/sarenegativeandthesubstitutioneffectsprevail.Apartfrom
thecross-priceeffectswithrespecttothepriceof (1)'wheat',(5)'milk'andtosome
extent(11)'clothing',theabsolutevaluesof thecross-pricet rmsaresmall.
Giventhesignificantlydifferentpatternsof consumptioni ruralandurban
areasit is interestingto evaluateanaggregated mandresponseusingthepiece-wise
LES (PLES) parametersfor the urban-ruralsubdivisionof the sample.The
'composite'aggregateelasticitymatrix,withT/iiandT/ijastheown- andcross-price
elements,maybeexpressedastheweightedaveragesof theown- andcross-price
elasticitiesof therelevantsub-groups:
T/..=~ SC 'Y}C
11 C i "ii
(8)
'Y} =~ C C
"ij "" s . T/..C I II
(9)
and
x~
s~= L
I ~ X~
C I
wherec denotesthecthclassandsf is theproportionof theaggregateconsump-
tionof theithgoodaccountedforby thecthclass.Theaggregateelasticitymatrix
basedonthePLES estimatesforruralandurbansectorsi presentedin Table5.This
maybecomparedwiththefull-sampleestimatesfromTable2.Forinstancetheown-
priceelasticityfor (1) 'wheat'is-0.34 for thePLES (aweightedaverageof -0.38
for theruralsectorand-0.28 for theurban),whereasthefull samplestimate
was-0.24.
The expenditurelasticitiesfor rural,urbanandall householdgroupsare
presentedin Table6. Thesealsoreflectdifferencesin theconsumptionpatterns
acrossruralandurbanhouseholds.Thesedifferencesaremostpronouncedin the
foodgrainscommoditygroups,andforsugar.
Identificationof amodifiedLES ontheassumptionthatthe"Iifor(13)'other
non-food'is zeroleadsto resultsthatarenottoodissimilartothose-reportedabove,
especiallywithrespecto themarginalbudgetsharesbi (seeAppendixTableI for
theparameterscorrespondingto theclassificationsof thesampleasin TableI).
However,since"113is arbitrarilyzeroin this formulation,differencesarisewith
respectto themagnitudesof someof the"Ii"Sincetheelasticitiescalculatedinvolve
boththeb. andthe"I" thereareboundto bedifferencesbetweenthetwoformula-I I
tions.However,our experimentssuggesthatthemagnitudesof theown-price
effectsarenotsignificantlyaltered,andfor somepurposestheelasticitiesmaybe
treatedasroughapproximationsofeachother.
(10)
00 - M Mr-- M r--r-- 0-
131 ;:; ;:; ""0-:::!! d l' cf dl' I I
]II
! N M"" 00'" '0 0
;:; 0 r-- qqd 0 I 0
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Appendix Table I
Para1l'U!terEstimatesfOTModified LES
Fun Sample975 Cases Urban 459 Cases Rural 576 Cases
bf 1f R2 b. 1f R2 bf 1, R2,
1.Wheat 0.262 11.119 0.28 0.025 8395 0.42 0.053 11.840 037
(0.003) (0.319) (0.003) (0332) (0.006) (0.579)
2. Rice 0.032 2330 0.16 0.026 233 0.18 0.050 1.245 0.18
(0.002) (0.269) (0.003) (0366) (0.005) (0.467)
3. Pulses 0.007 1.788 0.15 0.005 1.85 0.16 0.012 1.452 0.15
(0.001) (0.094) (0.001) (0.134) (0.002) (0.157)
4. WheatandEggs 0.121 -0.224 0.59 0.132 -0.181 0.67 0.Q81 0.166 035
(0.003) (0.435) (0004) (0.726) (0.006) (0.568) t::I'"
5. Milk 0.127 7372 0.33 0.108 5536 0.41 0.198 4.536 0.37
(0.006) (8.801) (0.007) (0.947) (0.012) (1.508)
6. Vegetables,etc. 0.119 2.074 0.61 0.120 3326 0.64 0.101 0.604 0.48 ::a
(0.003) (0.447) (0.004) (0.745) (0.005) (0.593)
7. Edible OOs 0.076 3.977 0.41 0.075 3.392 0.48 0.083 3.356 0.28 <:)
(0.003) (0.422) (0004) (0.652) (0.006) (0.655)
::s...'"
8. &rgar 0.025 2.684 038 0.020 4.038 0.41 0.032 1.079 033 S.
(0.001) (0.161) (0.002) (0.224) (0.002) (0.254)
9. Tea 0.013 1.071 0.28 0.014 0.952 036 0.009 1.169 0.15 :r.
(0.001) (0.082) (0.001) (0.124) (0.001) (0.124)
...
iii
10.Housing 0.070 0.601 0.26 0.076 2.549 030 0.033 -0.071 0.07
::s
(0.004) (0.431) (0.005) (0.736) (0.005) (0.473)
11.Clothing 0.114 5.653 0.50 0.112 5326 0.53 0.120 4.466 0.44
(0.004) (0.515) (0.005) (0.810) (0.007) (0.765)
12. OtherFood 0.033 2.625 0.16 0.032 1.066 0.16 0.047 2.914 0.28
(0.003) (0.288) (0.003) (0.445) (0.004) (0.403)
13. OtherNon-food 0.238 0 0.68 0.254 0 0.72 0.180 0 0.58
(0.006) (0.007) (0.008)
2. Loglikelihood -8731.8 .8 -4201.8 -3162.4
Standarderrorsinbrackets. w
Note: Theseparametersarebasedonthestandardi entifyingassumptionthat1f for (13)'othernon-food'iszero. 0
Theb,aremarginalbudgetshares,and1f'minimumconsumptionrequirements,defmedinthetest.
-..J
308 Ahmad,LudlowandStern
REFERENCES
Ahmad,E., andN. Stern(1986)."Tax Reformfor Pakistan:An Overviewand
EffectiveTaxesfor 1975-76".PakistanDevelopmentReview.Vol.XXV, No.1.
pp.43-72.
Ahmad,E.,H. M. LeungandN. Stern(1984)."DemandResponseandtheReform
of IndirectTaxesin Pakistan".Coventry:Universityof Warwick,Development
EconomicsResearchCentre;(DiscussionPaperNo.50)
Ali, M. Shaukat(1985)."HouseholdConsumptionandSavingBehaviourinPakistan:
An Applicationof theExtendedLinearExpenditureSystem".PakistanDevelop-
mentReview.Vol.XXV, No.1. pp.23-38.
Barten,A. P. (1964). "FamilyComposition,PricesandExpenditurePatterns".
ClostonPapers.Vol. 16.pp.277-292.
Deaton,A. S.(1981)."NLFIML: A ProgramfortheEstimationof theParametersof
Non-linearRelationships".Bristol:Universityof Bristol.(Mimeographed)
Deaton,A. S. (1986)."Quality,QuantityandSpatialVariationofPrice".Woodrow
WilsonSchool,PrincetonUniversity.Princeton,NewJersey.(DiscussionPaperNo.
127)
DeatoQ.,A. S. (1987)."EconometricIssuesforTaxDesignin DevelopingCountries".
In b. M.G.NewberyandN.H. Stern(eds.),TheTheoryof TaxationforDevelop-
ingCountries.Washington,D.C.:TheWorldBank.
Lluch,C.,A. A. PowellandR. A. Williams(1977).PatternsinHouseholdDemand
andSaving.OxfordUniversityPress.
Radhakrishna,R., andK. N. Murty (1980)."Modelsof CompleteExpenditure
Systemsfor India".Laxenberg:IIASA. (WorkingPapers80-98)
Ray,R. (1980)."Analysisof a Time-seriesof HouseholdExpenditureSurveysfor
India".ReviewofEconomicsandStatistics.Vol.LXII. pp.595-602.
Ray, R. (1982)."The TestingandEstimationof CompleteDemandSystemson
HouseholdBudgetSurveys:An Applicationto AIDS". EuropeanEconomic
Review.VQl.17.pp.348-369.
